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B CMdeMe paAMOCBfl3M Ha nepeAaioiij,eM 
CTopoHe nojiynaiOT CMeujaHHyio KOM6MHau,Mio 

ABOMMHblX CUMBOflOB B Ka>«AOM 

nocneAOBaTe/ibHoi* rpynne, T.e. Kax<Aafl 
nocneAOBaTe^bHan rpynna abomhhwx cmmbojiob 
coAepxwT Ha6op Bcex cmmbojiob 
nocneAOBaTenbHoro MHCpopMau,MOHHoro naKeTa, 
ho b paannHHbix KOM6MHau,Mflx, npn stom 
Ka>KAbiCi CMMBon coxpaHfieT cbokd BpeMeHHyra 
no3ML^nio Ha MHTepBane AnnTejibHocTM 

MH<fcopMau,MOHHOro 

nocneAOBaTenbHo-napannenbHoro naKeTa 

ABOMHHblX CMMBOJIOB. COOTBeTCTBeHHO 

nepecTaHOBKe ABOMHHblX cmmbojiob 
MH<t>opMau,MOHHoro 

nocneAOBaTenbHo-napannenbHoro naKeTa 
ocymecTBriRioT nepecTaHOBKy abommhux 
cmmbojiob b nocneAOBaTenbHO-napannenbHOM 
naKeTe opToroHanbHbix koaob. riocne onepau,MM 
cyMMnpoBaHMfl, pacujupeHMR M MOAyjTflU,MM 
nocneAOBaTenbHbie rpynnbi paciiinpeHHbix 

ABOMHHblX CMMBOJIOB, Ka>KAafl M3 KOTOpblX 
CX)Aep>KMT OAMHaKOBbIM Ha6op ABOMHHblX 

CMMBOJIOB bxoahoto MHcpopMau,MOHHoro noTOKa, 
OAHOBpeMeHHo bo BpeMeHM nepeAaioT nepe3 
npocTpaHCTBeHHo-pa3HeceHHbie KaHajibi 
nepeAaMM. TaKMM o6pa30M, nepe3 pa3Hbie 



npocTpaHCTBeHHo-pa3HeceHHbie KaHanbi 
nepeAann maYt pa3Hbie KOM6MHau,nn oahoto m 

TOTO )Ke MHC(30pMaLJ,MOHHOrO nOTOKa ABOMHHblX 

cmmbojiob. B pe3ynbTaTe, Aawe KorAa M3-3a 
saMMpaHMM CMman nponaAaeT bo Bcex 
npocTpaHCTBeHHo-pa3HeceHHbix KaHanax, KpoMe 
OAHoro, He npoMcxoAMT noTepM MHdpopMau,MM, 
nocKonbKy nepe3 KajKAbifi 

npocTpaHCTBeHHo-pa3HeceHHbiM Kanaji 
MHCtpopMaUjMOHHbiM noTOK nepeAaeTca 
nojnnocTbio. Ha npMeMHOM crapoHe 
ocymecTBnaioT nepecTaHOBKy b napanjieJibHbix 
rpynnax nocjneAOBaTejibHO-napajijiejibHoro 
naKeTa K03cpcpMu,MeHT0B Koppejiflu,MM, o6paTHyio 
nepecTaHOBKe abomhhwx cmmbojiob 

MHCpOpMau,MOHHOTO 

nocjieAOBaTejibHo-napajinejibHoro naKeTa Ha 
nepeAaioiiJ,eM CTopoHe. Pa3HeceHHoe 
o6"beAMHeHMe MHCpopMau.MOHHoro noTOKa, 
nepeAaHHoro nepe3 

npocTpaHCTBeHHo-pa3HeceHHbie KaHanbi c 

HeSaBMCMMbIMM 3aMMpaHMRMM, n03BOJ1fleT T3KMM 
06pa30M 3HaHMTejlbHO yMeHbUJMTb BepORTHOCTb 

oujm6km npM npMeMe MHCtpopMai^MM 6e3 
yBenMHeHMfl OTHOweHMH CMrHan/ujyM Ha BXOAe 
npMeMHMKa. nonyneHHbiM BbiMrpwiu b 

nOMeXOyCTOMHMBOCTM npMBOAMT K yBejIMMeHMK) 
eMKOCTM CMCTeMbl CBH3M. 9 MJ1. 
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(57) Abstract: 

FIELD: communication equipment. 
SUBSTANCE: during transmission method 
involves production of mixed combination of 
binary characters in each subsequent group, 
i.e. each subsequent group of binary 
characters contains set of all characters of 
sequential information packet, but in 
different combinations. Each character keeps 
its position in time interval of information 
serial-parallel packet of binary characters. 
Recombination of binary characters in 
information serial-parallel packet 

corresponds to recombination of binary 
characters in serial-parallel packet of 
orthogonal codes. After operations of 
addition, extension and modulation 
subsequent groups of extended binary 
characters contain equal set of binary 
characters of input information packet. Said 
subsequent groups are transmitted through 
distributed transmission channels. Thus, 
different distributed transmission channels 
output different combinations of same 
information flow of binary characters. This 
results in possibility to keep information 
even if signal drops simultaneously in all 
distributed channels except one, since each 
distributed channel carries complete image 
of information flow. During reception method 
involves recombination of serial-parallel 
packet of correlation coefficients in 
parallel groups, thus reversing re 



combination of binary characters of 
information serial-parallel packet during 
transmission. Space distribution of 
information flow, which is transmitted 
through distributed channels with 
independent delays causes significant 
decrease in probability of errors without 
alteration of signal-to-noise ratio at input 
of receiver. EFFECT: increased stability to 
noise, increased capacity of communication 
system. 8 dwg 
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M3o6peTeHne othocmtch k oonacTM 
paflMOTexHUKM, b nacTHOCTM k cnoco6aM 
pa3HeoeHHoR nepeaaMM-npneMa cumana b 

COTOBblX CMCTeMaX paflMOCBJ13M C KOflOBbIM 

pa3fleneHneM KaHanoB (CDMA). 

flflfl npOTMBOfleMCTBMfl 6blCTpblM 

3aMnpaHM5iM, KOTopbie npucymn CMCTeMaM 

COTOBOM paflMOCBfl3M, Ha 6a30BblX CTaHU,MflX 
T3KMX CMCTeM npHMeHfllOT npocTpaHCTBeHHoe 
pa3HeceHne npn npneiwe CMmana 3a cweT aayx 
mjim 6onee pa3HeceHHbix b npocTpaHCTBe 
ameHH. Cumanbi, npuHATbie c aanero 
pa3HeceHHbix ameHH, 3aMnpatoT He3aBMCMMO m 

KOMOMHMpyiOTCfl B COOTBeTCTBMM C Bbl6paHHblM 
CnOCOSOM KOM6HHMpOBaHHfl (aBTOBbl6op, 

cyMMnpoBaHne c paBHbiMM BecaMM, 
KorepeHTHoe cyMMMpoBaHMe, 
MaKCHMH3npyioinee OTHOujeHne cuman/ujyM m 

T.fl. [1, y. K. fl>K3MKC. CBH3b C nOflBKUKHblMM 

06-beiaaMM Bflnana30He CBM, M.: CBH3b, 1979, 
c. 303]). npuMeHeHne cnoco6oB pa3HeceHHoro 
npneiwa b KaHane cbh3m c 3aMMpaHMJiMM 
no3BonneT 3HanMTenbHO ynyMiunTb 
noMexoycTO^HMBOCTb CBJ13M. [2, William C.Y. 
Lee. Mobile Cellular Telecommunications. 
McGraw-Hill, Inc. 1995, p. 215. B. C. IO. /1m. 
Mo6nnbHafl coToBafl CBH3b. 1995 r., CTp. 215]. 
Ha noflBM)KHoR CTaHUMM, KaK npaBuno, 

HeB03MO>KeH np0CTpaHCTBeHHO-pa3HeCeHHbM 

npneM MHapopNiauMM. ITosTOMy 3aaana 
yjiyniueHMfl noMexoycToHnnBOCTM npneiwa Ha 

nOABM)KHO« CTaHL^MM B KaHane C 3aMMpaHMHMM 

smnsieTCfl aicryanbHoPi. \Az npuni^nna 
B33MMH0CTM cneayeT Tarae cbomctbo KaHana 
pacnpocTpaHeHun: ecnn CMmanbi, npMHHTbie Ha 
flanero pa3HeceHHbie aHTeHHbi, 3aMnpaioT 
He3aBMCMMO, to nepeflaHHbie c stkix Me aHTeHH 
curHanbi b TOHKe npneMa TO>Ke 6yayT 3aMnpaTb 
He3aBncMMo. yKa3aHHoe cbomctbo KaHana 
pacnpocTpaHeHMfl b npuni^nne moxho 
ncnojibsoBaTb ana opraHM3au.MM pa3HeceHHoro 
npneiwa Ha noaBMWHofi CTaHu.nn. OflHara 
nepeflana MHCpopMauMM ao nocneaHero 
BpeMeHM Benacb TonbKO c oflHOtf m aHTeHH, 
nocKonbKy He 6bino H3BecTHO cnocooa 
nepeaaHM MHCpopMauMM 6onee neM nepe3 oflHy 
aHTeHHy , npM kotopom CMmanbi, nepeflaHHbie c 
pa3Hbix aHTeHH, npM npHeiwe He co3flaBann 6u 
cwibHbix noMex apyr flpyry. 

M3BecTHO TexHMHecKoe pemeHMe [3, naTeHT 
CUJA N 5,109,390 "ripweMHHK pa3HeceHMfl b 
cotobux CMCTeMax CBH3M CDMA", cpkir. 3 
MI1K 5 H 04 L 27/30]. 

Cnoco6 npMeMa-nepeflaHM CMmana no aToiuy 
TexHMHecKOMy peuieHMio 3aicmoHaeTCfl b 
cneflyroifleM. MHCpopMauMOHHbiM noTOK Ha 
nepeaaiometf cTopoHe MOflynnpyioT m nepeaaioT 
nepe3 oflMH npocTpaHCTBeHHo-pa3HeceHHbiPi 
KaHan. Ha npneMHoCi CTopoHe BxoflHoCi cMrHan 
fleMOflynnpyioT, BoccTaHaBjiMBan ncxoflHbifi 

MHCpopMaUMOHHblfi noTOK. 

HeflocTaTKOM stoto cnocooa flBnaeTcn to, 
hto nHcfopMai^MOHHbiPi noTOK nepeaaioT TonbKO 
nepe3 OflMH npocrpaHCTBeHHO-pa3HeceHHbiPi 
KaHan. H3-3a cnynaMHbix 3aMkipaHnR curHana b 
KaHane cbh3m b HeKOTopbie MOMeHTbi BpeMeHM 
cuman b TOHKe npneMa MO>KeT 6biTb cmibHbiM, a 

B HeKOTOpbie MOMeHTbi BpeMeHM MOJKeT 

nponaflaTb. B pe3ynbTaTe, b cpeflHeM, npneM 
3aMnpaioinero CMmana xapaKTepn3yeTCfl 

BblCOKOH BepOflTHOCTbK) OliJH6KM. CHM>KeHMe 

BepoaTHOCTH oujm6km Tpe6yeT Mep no 
yBeriMHeHMio OTHOweHKia curHan/iuyM npn 
npneMe m npuBOflMT k yMeHbujeHMio cmkoctm 

CMCTeM bl CBH3M. 



B HacTOJimee BpeMfl c u,eribio yBennneHMfl 
eMKOCTH npjiMoro KaHana cotobom cucTeMbi 
paflnocB?i3M c KOflOBbIM pa3fleneHneM KaHanoB 
pa3pa6aTbiBai0TCJi pa3nnMHbie cnoco6bi 
pa3HeceHH0fl nepeflann-npneMa cumana, npn 
kotopnx nepeaana c 6a30B0M CTaHL^nn Ha 
noflBH)KHyio CTaHi^nio BefleTca Mepe3 Bee 
HMeiom.Mecfl aHTeHHbi 6a30Bofi CTaHi^nn. 

CpeflM nepcneKTHBHbix cnoco6oB 
pa3HeceHHoR nepefla^n-npneMa cumana 
cneayeT BbiflennTb cnoco6bi oproroHanbHOM 
pa3HeceHHoPi nepeflann-npneMa. 

Han6onee 6tim3kmm TexHMHecKMM peiiieHneM 
k 3aflaraeMOMy cnocoSy jiBnfleTCJi cnoco6 
opToroHanbHoPi pa3HeceHHoPi nepeflann cumana 
b cucTeMe c KOflOBbIM pa3fleneHneM KaHanoB, 
onMcaHHbifl b npoeicre CTaHflapTa flna cotobnx 
cucTeM c KOflOBbIM pa3fleneHneM KaHanoB 
CDMA-2000, pa3pa60TaHHbiR m 

ony6nnKOBaHHbiR Accou.Mau.i'ieH 
npoMbiLuneHHOCTM CBS13M CLUA 8 anpena 1998 
r., CTp. 150-151 [4, CDMA 2000 System 
Description, VO,16/8-Apr-98. 
Telecommunications Industry Association (TIA)]. 

Cn0CO6 B COOTBeTCTBMM C 3TMM TeXHMHeCKMM 

peiueHMeM 3aicniOHaeTCfl b cneflyiomeM. 

ITepeflaBaeMbie curHaribi npsiMbix KaHanoB 
flnfl oflHoro n Toro xe nonb30BaTenq pa36MBaioT 
Ha flBa mjim 6onee noflnoTOKa pa3Hbix flaHHbix 

(TO eCTb B Ka>KflOM M3 nOflnOTOKOB COflep)KaTCfl 

pa3Hbie flaHHbie). 3tm noanoTOKM flaHHbix 
nepeflaiOT nepe3 flBe mhm 6onee aHTeHHbi nocne 

TOrO, KaK OHM pacWMpfllCTCfl pa3J1MHHblMM 

KOflaMM yonuja, opToroHaribHbiMM apyr c apyroM 
ana Ka>«aoro KaHana nepeaaHM (T.e. pfln Ka>KaoM 
aHTeHHbi cbom opToroHanbHbie Koaw). Ha 
pacujupeHHbie nocneaoBaTenbHocTM 
HaioiaabiBaioTCfl KBaapaTypHbie 
nceBaocny4a«Hbie nocneaoBaTenbHocTM, 
KOTopue ^BriflioTcn oaMHaKOBbiMM ann Bcex 
no^b30BaTeneCi b oaHOM ceKTope. Ohm MoryT 

CblTb npOMOay/lMpOBaHbl B 3aBMCMM0CTM ot 

McnonneHMfl CMCTeMbi. TaKUM o6pa30M 
opToronaribHocTb coxpaHfleTcn Meway asyMn m 
6onee BbixoanbiMM noTOKaMM. 

CnocoS-npoTOTMn pa3pa6aTbiBancn c i^enbio 

yMeHbUjeHMfl BepOflTHOCTM oujm6km npM 

nepeflane-npMeMe MHCpopMaL(MM. PaccMOTpMM 
3a cneT 4ero sto flocTuraeTca. 

HHCpopMal^MOHHblM nOTOK KaK B 

cnocoBe-aHanore, TaK m b cnoco6e-npoTOTMne 
npeflCTaBTifleT co6om nocneaoBaTeribHOCTb 

3aKOaMpOBaHHblX KaapOB MHCbopMaL(MM paBHOM 

anMHbi. Ka»flbiM Kaap MHCpOpMai^MM B 
cnocoBe-npoTOTMne pa36MBai0T Ha noanoTOKM m 
nepeaaioT nepe3 Bee 

npocTpaHCTBeHHo-pa3HeceHHbie KaHanbi. 
CMTyaL(MM, Koraa cMrHan nponaaaeT 
oaHOBpeMeHHO cpa3y bo Bcex npocTpaHCTBeHHO 
pa3HeceHHbix KaHanax ManoBepoflTHbi. llooTOMy 
nacTb Kaapa Bceraa npMHMMaeTca. 
HHCpopMaL|MOHHafl M36biT04HOCTb, BBeaeHHafl B 
Kaap npM KoaMpoBaHMM, no3BonaeT b KaKofi-To 
Mepe BoccTaHaBjiMBaTb noTepflHHyio 4acTb 
MHcpopMai^MM b Kaape. 3a cneT ototo 
BepoflTHOCTb oujm6km npM npMeMe nonynaeTCfi 
MeHbiue, neM b cnocoSe-aHanore. OaHaKO 
HeaocTaTOK cnoco6a-aHanora b 6oribujeM Mepe 
coxpaHneTca m b cnoco6e-npoTOTMne. B 
cnocoCe-npoTOTMne otot HeaocTaTOK 

06ycnOBTieH TeM, HTO Ka>KablM aBOMMHbIM 
CMMBOJ1, BX0f\HU\V\V\ BO BXOaHOM 
MHdXjpMaUMOHHblK nOTOK, nepeaaiOT TOJlbKO 

nepe3 oaMH npocTpaHCTBeHHO- pa3HeceHHbiM 
KaHan. lloaTOMy BeponTHOCTb nponaaaHMa 



CO 



MHcfjopMaL^nn (hsctm KaApa) BenMKa, a 
cnoco6HOCTb BoccTaHOBneHkw xaapa no ero 
nacTM orpaHM^eHa. B pe3yribTaTe BepoHTHocTb 
oujm6km npn npneMe b cnoco6e-npoTOTnne 

OCTaeTCfl AOCTaTOHHO BblCOKOM. CHM>KeHMe 

BepoflTHOCTM olum6km Tpe6yeT yBenmeuM 
cpeflHero OTHomeHMH curHan/iuyM Ha Bxofle 
npneMHMKa, hto 03HanaeT yMeHbLUeHne eMKocTM 
npfiMoro KaHana cncTeMbi cbh3m. 

nosTOMy 3aflaHa, Ha peiueHne KOTopoPi 
HanpaBJieH 3afmnfleMbiM cnoco6, - sto 
noBbiiueHne AocroBepHOCTM nepeAanM 
MHcpopMaL^nn m yBejiMHeHne eMKocTM np^Moro 
KaHana nepeAanM cumajia b cotobom cucTeMe 
paflMocBflsn c KOflOBbiM pa3fleneHneM KaHanoB. 

3Ta 3aflana AOCTMraeTCH 3a cneT Toro, hto 
b cnoco6 oproroHanbHotl pa3HeceHHoH 
nepeflaHM-npneivia cumana b cotobom cucTeiuie 
CBH3M c KOflOBbiM pa3AeneHMeM KaHanoB, 
3aKnio4aioineMCfl b tom, hto Ha nepeflawineCl 

CTOpOHe K3>KflOMy MHCpOpMaL|MOHHOMy noTOKy 

ABOMHHbix cuMBonoB Ka>KAoro nonb30BaTe/i?i 
Ha3HanatoT pacujMpflioiUMM opToroHanbHbiM koa, 
cpopMnpyioT N npocTpaHCTBeHHo-pa3HeceHHbix 
KaHanoB nepeAanM, cfcopMMpyioT nMnoT-CMman 
Ann Ka>Kfloro npocTpaHCTBeHHo-pa3HeceHHoro 
KaHana nepeAanM, npuneM Bee nunoT-curHanbi n 
paciunpflKDinne Koflbi nonb30BaTenePI flBnaioTCfl 
B3anMHO-opToroHanbHbiMM, Ha npneMHOd 
CTopoHe ocymecTBJiflKJT npneM m fleMOflynaL^MK) 
nepeaaHHbix curHanoB, cpopMMpya bxoahom 
cuman, cpopMnpyioT nunoT-curHanbi m 
paciunpsiioiUMCi koa Ana Ka>KAoro 

MHCf)OpMai^MOHHOrO nOTOKa ABOMHHblX CMMBOnOB 

AaHHoro nonb30BaTena Ha npneMHod cropoHe 
aHanornMHO TOMy, KaK sto BbinonHeHO Ha 
nepeAaramea CTopoHe, ocymecTBnaiOT noncK n 
cnHxpoHH3aL(nio KajKAoro M3 N nepeAaHHbix 
nunoT-curHanoB, onpeAenaa TaKMM o6pa30M N 
npuH^Tbix BeiaopoB nunoT-cumanoB, 
BbiHucnnroT KoppensiL\nio BxoAHoro curHana c 
pacninpfiioinMM koaom Ha nocneAOBaTenbHbix 
MHTepBanax AJiMTenbHOCTM abommhoto cuMBona 
npuHnMaeMoro HHcfcopMai^HOHHoro noTOKa, 
o6pa3yfl nocneAOBaienbHOCTb BeiaopoB 
Koppen?mnn, AononHHTenbHO bboaht 
cneAyiomyK) nocneAOBaTenbHocTb onepamiH: 

- Ha nepeAaKDineCl CTopoHe KawAbifl 

MHCpopMaL|MOHHblM nOTOK ABOMHHblX CUMBOnOB 

pa36MBaioT Ha nocneAOBaTenbHbie 
MHc^opMaL^noHHbie naKeTbi no N 
nocneAOBaTenbHO pacnono>KeHHbix abomhhux 

CMMBOnOB B Ka>KAOM, 

ocymecTsnfiioT 
nocneAOBaTenbHo-napannenbHoe 
npeo6paaoBaHMe abomhhhx cuMBonoB b Ka>KflOM 
nocneAOBaienbHOM MHcpopMai^MOHHOM naKeTe, 
o6pa3yfl MHcpopMaL^noHHbiR napannenbHbiH 
naKeT na N abomhhnx cmmbojiob, 

nOBTOpflKDT MHO>OpMaL^MOHHblM 

napannenbHbiR naKeT N pa3, o6pa3yn TaKMM 

06pa30M MHtfcopMaL^MOHHblM 

nocneAOBaTenbHo-napannenbHbiM naKeT, 
KorapbiR coAep>KMT N napannenbHbix m N 
nocneAOBaTenbHbix rpynn abomhhwx cuMBonoB 
Ha MHTepBane AriHTenbHoc™ 

nocneAOBaTenbHoro HHttopMaunoHHoro naKeTa, 

- atia Ka>KAoR nocneAOBaTenbHOM rpynnu 

HHt}30pMaL(MOHHOrO 

nocneAOBaTenbHo-napannenbHoro naKeTa 

AB0M4HblX CMMBOnOB CpopMUpyKlT 

opraroHanbHbifl koa H3 N abom^hux cuMBonoB, 
o6pa3ya TaKMM o6pa30M 

nocneAOBaTenbHo-napannenbHbiM naKeT 

ABOH4HNX CMMBOnOB KOAOB, KOTOpbIM COAep>KHT 



N napannenbHbix m N nocneAOBaTenbHbix rpynn 

ABOMHHblX CMMBOnOB KOAOB, 

- ocymecTBnflioT nepecraHOBKy abomhhwx 
cuMBonoB b napannenbHbix rpynnax 

MH^OpMaL^MOHHOTO 

nocneflOBaTenbHo-napannenbHoro naKeTa 

TaKMM 06pa3OM, HT06bl ABOMHHbie CMMBOnbl 

Ka>KAOM nocneAOBaTenbHOM rpynnu He 

nOBTOpWlMCb, 

- ocyiAecTBnfiiOT nepecTaHOBKy abomhhhx 
CMMBonoB b nocneAOBaTenbHO-napannenbHOM 
naKeTe ABOMHHblX CMMBonoB koaob TaKyio >Ke, 

KaK M B MHCpopMaL^MOHHOM 

nocneAOBaTenbHO-napannenbHOM naxeTe 

ABOMHHblX CMMBOnOB, 

- cyMMMpyioT no MOAynio 2 Ka>KAbiM 

ABOMHHbIM CMMBOn MHCpOpMaL^MOHHOTO 

nocneflOBaTenbHo-napannenbHoro naKeTa 
Abomhhnx CMMBonoB c cooTBeTCTByioiAMM eMy 

ABOMHHbIM CMMBOnOM 

nocneAOBaTenbHo-napannenbHoro naKeTa 

ABOMHHblX CMMBOnOB KOAOB, 06pa3yfl TaKMM 

o6pa30M nocneAOBaTenbHo-napannenbHbiM 

naKeT ABOMHHblX KOAMpOBaHHblX CMMBOnOB, 

- ocyiAecTBnsiioT pacniMpeHMe ABOMHHbix 

KOAMpOBaHHblX CMMBOnOB 

nocneAOBaTenbHo-napannenbHoro naKeTa 
nyTeM cyMMMpoBaHMfl no MOAynio 2 Kaxppro 

ABOMHHOrO KOAMpOBaHHOTO CMMBona c 

opToroHanbHbiM koaom, Ha3HaneHHbiM 
MHoJ)opMaL|MOHHOMy noTOKy nonb30BaTenn, 

06pa3y« TaKMM 06pa30M MHO>opMaL^MOHHblM 

nocneAOBaTenbHo-napannenbHbiM naKeT 

paCUJMpeHHblX ABOMHHblX CMMBOnOB, 

nMnoT-CMTHan aha Ka>KAoro 
npocTpaHCTBeHHo-paaHeceHHoro KaHana 
nepeAanM cJsopMMpyioT c nepMoAOM noBTopeHMH, 
KpaiHbiM AnMTenbHocTM naKeTa abomhhux 



- Ha3HanaiOT k3>kaom nocneAOBaTenbHOM 
rpynne pacniMpeHHbix abomhhux CMMBonoB 

MHC^opMaUMOHHOrO 

nocneAOBaTenbHo-napannenbHoro naKeTa cbom 
npocTpaHCTBeHHc-pa3HeceHHbiM KaHan, 

- MOAynMpyioT m nepeAaioT nepe3 N 
npocTpaHCTBeHHc-pa3HeceHHbix KananoB 
nepeAanM oAHOBpeMeHHO bo BpeMeHM 
nocneAOBaTenbHbie rpynnw paciUMpeHHbix 

ABOMHHblX CMMBOnOB KajKAOTO 

MHC})opMaL(MOHHoro noTOKa Ka>KAoro 
nonb30BaTena m cooTBeTCTByioiMMe 
nMnoT-CMrHanbi, 

Ha npMeMHOM CTopoHe 
nocneAOBaTenbHocTb BeiaopoB Koppenwi^MM 
pa36MBai0T na nocneAOBaTenbHbie naKeTbi no N 
BeirropoB Koppenfli^MM, 

- yMHOJKaioT Ka>KAbiM Beicrop Koppen^L^MM Ha 
BejiMHMHbi, KOMnneKCHo-conpyiMceHHbie 
npMH^TbiM BeicropaM nMnoT-CMrHanoB, m 6epyT 
peanbHyio nacTb kedkaoto npoM3BeAeHMn, 



nocneAOBaTenbHo-napannenbHbiM naKeT 

K03<fccfcML4MeHTOB KOppen^UMM, 

ocymecTBnaioT nepecTaHOBKy b 
napannenbHbix rpynnax 
nocneAOBaTenbHo-napannenbHoro naKeTa 
K030>o>Mi^MeHTOB KoppenfiL^MM, o6paTHyio 
nepecTaHOBKe abomhhux CMMBonoB 

MHC}30pMaL(MOHHOrO 

nocneAOBaTenbHo-napannenbHoro naKeTa Ha 
nepeAaiomeM CTopoHe, 

- 4x3pMMpyi0T 
nocneAOBaTenbHo-napannenbHbiM naKeT 

ABOMHHblX CMMBOnOB KOAOB, COOTBeTCTByiOl^MM 

nocneAOBaTenbHO-napannenbHOMy naKeTy 
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cmmbojiob KOflOB Ha nepeflaioifletf CTopoHe v\ 
coflep>KaiHMR N nocneflOBaTenbHbix n N 
napannenbHbix rpynn flBOMHHbix cmmbohob 

KOflOB, 

BbiHucnwioT Koppenflu,mo 
nocneflOBaTenbHbix rpynn 
nocneflOBaTenbHo-napannenbHoro naKeTa 

K034)4)ML(MeHTOB KOppenflL(MM C 

nocneflOBaTenbHbiMM rpynnaMM 
nocneflOBaTenbHo-napannenbHoro naKeTa 

flBOMHHblX CMMBOflOB OpTOTOHanbHblX KOflOB, 

o6pa3ya napanneribHbiR naKeT M3 N MHrKMX 

peiueHMR, COOTBeTCTByiOlflMX N flBOKIHHbIM 

CMMBonaM napannenbHoro HHCpopMau,MOHHoro 
naKeTa Ha nepeflaioiflefl CTopoHe, 
ocyiflecTBnfiKJT 
napannenbHO-nocneflOBaTenbHoe 
npeo6pa30BaHne MnrKnx peweHKifl 
napannenbHoro naKeTa, cpopMKipya 
nocneflOBaTenbHbix naKeT MfirKMX peweHHfl, 
KOTopbi« ncnonb3yioT flnn npuHfnvifl peweHua 
06 ncxoflHoM noaieflOBaTeribHOM 
MHCpopMai^oHHOM naKeTe Ha nepeflaioifleH 
crapoHe. 

ConocTaBMTenbHbiW aHa/iM3 3aflBnqeMoro 
cnoco6a opToroHanbHofl pa3HeceHHoH 
nepeflann-npneMa cama/ia b cotoboH CMcreMe 
CBA3M c KOflOBbiM pa3fleneHneM KaHanoB c 
npoTOTmnoM noKa3biBaeT, hto 3aflBnfleMbifl 
cnoco6 OTnunaeTCfi HannnneM hobux 
cyiflecTBeHHbix npn3HaKOB, 3aflBneHHbix b 
oTnMHMTenbHoR nacTM cpopMynu Ki3o6peTeHKiR 

B pe3ynbTaTe npeflno)KeHHoPi hobom 
nocneflOBaTenbHOCTM onepai^fi Ha 
nepeflaioiflePi cropoHe nonynaioT KOM6nHau,mo 

flBOMHHblX CMMBOnOB (6MTOB) B Ka>KfloH 

nocneflOBaTeribHoPi rpynne, T.e. Ka>Kflafl 
nocneflOBaTe/ibHaa rpynna flBOKNHbix CMMBonoB 

COflepJKUT Ha6op BCeX CMMBOnOB 

nocneflOBaTeribHoro KiHcpopMaL(KioHHoro naKeTa, 
ho b pa3nnHHbix KoM6MHaL(Mflx, npn otom 
Ka>Kflbi« CMMBon coxpaHneT cbokj BpeMeHHyio 
no3ML\nio Ha MHTepBane flnnTenbHOCTH 
MHqbopMaunoHHoro 

ncjcneflOBaTenbHo-napannenbHoro naKeTa 

flBOHHHblX CMMBOnOB. COOTBeTCTBeHHO 

nepecTaHOBKe flBOMHHblX cmmbojiob 

MHCpopMaLflOHHOrO 

nocneflOBaTenbHo-napannenbHoro naKeTa 
Heo6xoflMMO cflenaTb nepecraHOBKy flBOMHHbix 
CMMBonoB b nocneflOBaTenbHO-napannenbHOM 
naKeTe flBOMHHbix CMMBonoB opToroHanbHbix 
KOflOB, nocne onepau^Ci cyMMnpoBaHna, 
pacuJupeHMfl m MOflynfli^M nocneflOBaTenbHbie 
rpynnbi paciiinpeHHbix flBOMHHbix CMMBonoB, 

Ka>Kflafl M3 KOTOPblX COflep>KMT OflMHaKOBblfl 
Ha6op flBOMHHblX CMMBOnOB BXOflHOTO 
MH$OpMaiJ,MOHHOro nOTOKa, OflHOBpeMeH HO BO 

BpeMeHM nepeflaioT nepe3 pa3Hbie 
npocTpaHCTBeHHo-pa3HeceHHbie KaHanbi 
nepeflann. TaKMM o6pa30M, nepe3 pa3Hbie 
npocTpaHCTBeHHo-pa3HeceHHbie KaHanbi 
nepeflann MflyT pa3Hbie KOMSnHai^nn oflHoro n 

TOTO >Ke HHCf)OpMa4MOHHOro nOTOKa flBOMHHblX 
CMMBOnOB. npM 3TOM MHCpopMal^MOHHbie nOTOKM, 

nepeflaHHbie nepe3 pa3Hbie 

npocTpaHCTBeHHO-pa3HeceHHbie KaHanbi, npn 

npneMe He co3flaioT noMex flpyr flpyry, 

HecMOTpn Ha to, hto Ana nepeflann 

MHCpOpMai^MM B Ka>KflOM 

n pocTpaHCTBeHHo-pa3HeceHHOM KaHane 
ncnonb3yeTcn oawh v\ tot >Ke pacujupfltoiflMR 
opToroHa/ibHbiR KOfl. B pe3ynbTaTe, flaace Korfla 
M3-3a 3aMnpaHMfi cuman nponaflaeT bo bcsx 
npocTpaHCTBeHHo-pa3HeceHHbix KaHanax, KpoMe 



OflHoro, He nponcxoflMT noTepn MHqoopMamiM, 
nocKonbKy nepe3 Ka>KflbiR 

npocTpaHCTBeHHo-pa3HeceHHbi« KaHan 
MHCpopMai^noHHbiM noTOK nepeflaeTca 
nonHOCTbio. Pa3HeceHHoe o6-beflMHeHne 
HHCpopMamioHHoro noTOKa, nepeflaHHoro nepe3 
npocTpaHCTBeHHO-pa3HeceHHbie KaHanbi c 

HedaBMCMMbIMM 3aMMpaHMflMM, n03BOnfleT T3KMM 
06pa30M 3HaHMTenbHO yMeHbUJUTb BepOHTHOCTb 

oujh6km npn npneiwe MHCpopMai^nn 6e3 
yBennneHMfl OTHOujeHun curHan/ujyM Ha Bxoae 
npneMHMKa. nonyneHHbiH Bbinrpbiuj b 
noMexoycToRn mboctm MO)KeT 6biTb peariM30BaH 

Ha yBeJlMHeHMe eMKOCTM CMCTeMbl CBA3M. 

CneflOBaTenbHO, 3anBJifieMbiR cnoco6 
oTBenaeT KpMTepnio "HOBM3Ha". 

ConocTaBMTenbHbiR aHanM3 3aflBnneMoro 
n3o6peTeHMfl c flpyrnMM TexHMHecKMMM 
peiueHMflMM, M3BecTHbiMM b flaHHoK o6nacrn 
TexHMKH, He no3Bonnn BbmBMTb npn3HaKM, 
3aflB/ieHHbie b OTnunnTeribHoR nacTM cfeopiwynbi 
M3o6peTeHHfl. A BBeaeHne coBOKynHOCTM 
saaBneHHbix OTnunnTenbHbix npn3HaKOB b 
cpopiwyny M3o6peTeHMfl no3BonnT cyiflecTBeHHO 

yBenUHMTb eMKOCTb COTOBOH CMCTeMbl 

paflMOCBA3M c KOflOBbiM pa3fleneHneM KaHanoB. 
CneflOBaTenbHO, 3aflBJiJieMbiCi cnoco6 
opToroHanbHoR pa3HeceHHoPi nepeflann-npneMa 
curHana b cotoboR cucTeMe cba3m c KOflOBbiM 
pa3fleneHneM KaHanoB OTBesaeT KpnTepmiM 
H3o6peTeHMfl "HOBM3Ha", "TexHunecKoe peLueHMe 
3aflaHM", "cyiflecTBeHHbie arnmrn" m OTBenaeT 
H3o6peTaTenbCK0My ypoBHio. 

Onucanne M3o6peTeHMfl noflCHfleTcs 
rpacpMHecKMMM MaTepnanaMM. *nr. 1 
unniocTpupyeT 0614MM bma cnoco6a 
opToroHaJibHoR pa3HeceHHOM nep^flann-npneMa 
cumana b cotoboR CMCTeMe paflnocBfl3M c 
KOflOBbiM pa3fleneHneM KaHanoB ot 6a30BoPi 

CTaHL|MM K nOflBM)KHblM CTaHL(MflM. Ha CpMr. 2 

n306pax<eHa nocneflOBaTenbHOCTb onepaL(M« 
cnoco6a Ha nepeflaioifleX CTopoHe, b nacTHOCTM 
0Tpa>KeHbi Te onepamin, KOTopwe Heo6xoflMMbi 
Ann noHMMaHMfl cyiflHOCTM 3aflBneHHoro 
H3o6peTeHHfl. Ha cpur. 3-1 m cpur. 3-2 
npeflCTaBneHa nocneflOBaTenbHOCTb onepamiR 
cnocooa Ha npuHUMaeMof^ CTopoHe, b nacTHocTM 
OTpa>KeHbi Te onepai^nn, KOTopwe Heo6xoflMMbi 
Ann noHMMannfl cyiflnocTM 3anBneHHoro 
H3o6peTeHMH, npn 3tom cpur. 3-2 HBnaeTCH 
npoflon>KeHMeM cpur, 3-1. Ha cpur. 4 noKa3aHO 
ycTpo^cTBO ana peann3amin 3aHBnneMoro 
cnoco6a Ha nepeaaioifleR cropoHe. Ha cpur. 5 
noKa3aHO ycTpoflcTBO flns pea/iM3aL(MM cnoco6a 
Ha npneMHoR CTopone. Ha cpur. 6 npuBefleHbi 
KpuBbie BepoflTHOCTM oujm6km nepea fleKOflepoM 
BiiTep6n anropnTMOB opToroHanbHO^ 
pa3HeceHHO^ nepeflann npoTOTuna m 
3aflBnpeMoro TexHMHecKoro peuieHMfl, 
nonyneHHbie nyTeivi KOMnbiOTepHoro 
MOflennpoBaHMF. Ha cpur. 7 npuBefleHbi KpuBbie 
BepOHTHOCTH cppe^MOBoX oujm6km anropnTMOB 
opToroHanbHOM pa3HeceHH0Si nepeflann 
npoTOTuna m 3anBnfieMoro TexHunecKoro 
peujeHun, nonyneHHbie nyTeM KOMnbiOTepHoro 
MOflennposaHHH. Ha cpur. 8 npMBefleHbi KpuBbie 
6htobo« BeponTHOcTM oujm6km nocne fleKOflepa 
BMTep6n anropnTMOB opToroHa/ibHoH 
pa3HeceHH0(i nepeflann npoTOTuna m 
3aflBnneMoro TexHMHecKoro peiueHMfl, 
nonyneHHbie nyTeM KOMnbiOTepHoro 
MOflennpoBaHMfl. 

3aHBnjieMbi8 cnoco6 opraroHajibHoR 
pa3HeceHHoR nepeflann-npneMa cumana b 

COTOB0« CMCTeMe CBA3M C KOflOBbiM 
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pa3fleneHneM KaHanoB peann3yioT Ha 
nepeflaiomeM annapaType 6a30BOM CTaHt^nn m 
npMeMHofl annapaType noflBM>KHoM CTaHi^nn, npn 
3TOM pea^M3at^nfl cnoco6a He Tpe6yeT 
3aMeTHoro ycnowHeHMH nepeflaiomeR m 
npneMHOM annapaiypbi 6a30BOM m noflBMXHbix 
CTaHi^nR m He Tpe6yeT npMMeHeHMH 
flononHMTenbHbix pacujupmomux 

opTOroHa^bHblX KOflOB. 

PaccMOTpuM cpur. 2, Koropan MJintocTpupyeT 
nocreflOBaTeiibHOCTb onepau,MPi cnoco6a Ha 
nepeflaiomeM cTopoHe, b nacTHOCTM OTpaxeHbi 
Te onepaijMM, KOTopbie HeooxoflMMbi ana 

nOHHIMaHMH Cyi^HOCTM 3aflBfieHHOrO 

M3o6peTeHMfl. B KanecTBe npniwepa peann3aijMM 

B03bMeM HeTbipe 

npocTpaHCTBeHHo-pa3HeceHHbix KaHana 
nepeflann. 

Ha nepeflaiomePi CTopoHe Ka>KflOMy 

MHCpopMal^MOHHOMy nOTOKy flBOMHHblX CMMBOnOB 

Ka>Kfloro nonb30BaTejifl Ha3Hanai0T 

paCLUMpflK>mMM opTOrOHanbHblR KOfl, 0603HaHMM 
P K . KaXCflbIM MHCpOpMaL^MOHHblM nOTOK flBOMHHblX 

cmmbojiob pa36MBaK>T Ha nocneflOBaTenbHbie 
MHCpopMau,MOHHbie naKeTbi no N 
nocneflOBaTenbHO pacnonoxeHHbix flBOMHHbix 
cmmbojiob b KaxwoM, N b Haujeiw cnynae paBHO 
neTbipeM. Torfla cooTBeTCTBeHHO o6o3HanMM 
KawflbiM flBOMMHbiR cmmboji b1 , b2, b3 m b4 (cpur. 
2a). 

OcymecTBJiJiioT 
nooneflOBaTenbHO-napajiJienbHoe 
npeo6pa30BaHMe flBOMHHbix cmmbojiob b ksdkaom 
nocneflOBaTejibHOM MHCpopMau,MOHHOM naKeTe, 
o6pa3ya MHcbopMai^MOHHbiR napannenbHbifl 
naKeT M3 4 flBOMHHbix cmmbojiob (cpur. 26). 
("loBTopflioT MHCpopMaL\MOHHbiR napannenbHbiPi 
naKeT 4 pa3a, o6pa3ya TaKMM o6pa30M 

MHCfeOpMaUMOHHblfl 

nocneflOBaTenbHO-napannenbHbiM naKeT, 
KOTopbiH coflep>KMT 4 napannenbHux rpynnw, 

Ka>KflaH M3 KOTOpblX COflepjKMT BCe CMMBOnbl 

nocjieflOBaTeribHoro nHcpopMat^MOHHoro naKeTa 
BXOAHOro nOTOKa flBOMHHblX cmmbojiob (b1, b2, 

b3 m b4), n 4 nocneflOBaTejibHbix rpynnbi 

flBOMHHblX CMMBOJIOB, Ka>Kflafl M3 KOTOpblX 
COflepXMT HeTbipe 0flMH3K0BblX (nOBTOpeHHblX) 
flBOMHHblX CM M BOJia, npM 3TOM KSDKflblCi 
flBOMHHbIM CMMBOJ1 CTOMT Ha CBOefi BpeMeHHOM 

no3Mi^MM Ha MHTepBane AfiMTeribHocTM 
nocneflOBaTenbHoro MHCpopMai^MOHHoro naKeTa 
(cemt. 2b). 

flnn Ka>KflOM nocjieflOBaTeribHOM rpynnw 

MH(fclOpMaL|MOHHOrO 

nocneflOBaTenbHo-napannenbHoro naKeTa 

flBOMHHblX CMMBOJIOB CpOpMMpyKDT 

OpTOTOHajlbHblM KOfl M3 4 flBOMHHblX CUMBOJIOB 

(HanpMMep, HeTbipe KOfla: Ci, C2, C3 m C 4 , 

nepBblPi KOfl COCTOMT M3 flBOMHHblX 
CMMBOJIOB C-n, C 12l C 13 , C 14 , BTOpOM KOfl 
COCTOMT M3 flBOMHHblX CMMBOJIOB C21, C22, 
C23. C 2 4, TpeTMM KOfl COCTOMT M3 flBOMHHblX 
CMMBOJIOB C 31 , C32, C33, C34, M HeTBepTblH KOfl 
COCTOMT M3 flBOMHHblX CMMBOJIOB C 41 , C 42 , 

C 43 , C44), o6pa3ya TaKMM o6pa30M 
nocneflOBaTejibHO-napanjiejibHbiCi naKeT 

flBOMHHblX CMMBOJIOB OpTOTOHanbHblX KOflOB, 

KOTopbiCi coflep>KMT 4 napannenbHbix m 4 
nocneflOBaTejibHbix rpynn flBOMHHbix cMMBonoB 
opToroHanbHbix KOflOB, (tpMr. 2r). 

OcymecTBnRioT nepecTaHOBKy flBOMHHbix 
CMMBonoB b napannenbHbix rpynnax 

MH(pOpMaL|MOHHOrO 

nocneflOBaTenbHo-napanneribHoro naKeTa 



TaKMM 06pa30M, HT06bl flBOMHHbie CMMBOnbl 

KaxwoM nocneflOBaTenbHOM rpynnbi He 
noBTopanMCb. ripMHeM nepecTaHOBKy flBOMHHbix 

CM M BOnO B BbinOnHfllOT TaKMM 06pa30M, HT06bl 

Ka»<flafl nocneflOBaTenbHaa rpynna coflepxana 
Ha6op Bcex CMMBonoB nocneflOBaTenbHoro 

MHCpOpMaL(MOHHOro naKeTa flBOMHHblX CMMBOnOB 

BxoflHoro noTOKa, ho b pa3nMHHbix 

K0M6MHaU,M3X, M Ka>KflblM flBOMHHbIM CMMBOn 

coxpaHan cboio BpeMeHHyio no3MijMio Ha 
MHTepBane flnMTenbHOCTM nocneflOBaTenbHoro 
MHcpopMai4MOHHoro naKeTa. ripn stom 

KOMDMHaU,MM MOPyT 6blTb CaMbIMM 

pa3H006pa3HblMM. PaCCMOTpMM HeKOTOpbie M3 

hmx. HanpMMep, flBOMHHbie CMMBonbi b nepBOM 
napannenbHOM rpynne He nepecTaBnaioT (cpMr. 
2fl, cm. cneBa). flBOMHHbie CMMBonu btopom 
napannenbHOM rpynnbi nepecTaBnuioT 
cneflyiomMM o6pa30M, neTBepTbiM flBOMHHbIM 
cMMBon - b nepByio nocneflOBaTenbHyio rpynny, 
nepBbiM flBOMHHbIM CMMBon - bo BTopyio 
nocneflOBaTenbHyio rpynny, BTOpOM flBOMHHbIM 
CMMBon - b TpeTbio nocneflOBaTenbHyio rpynny, 

TpeTMM flBOMHHbIM CMMBOn - B HeTBepTyK) 

nocneflOBaTenbHyio rpynny. flBOMHHbie cMMBonu 
TpeTbeR napannenbHOM rpynnbi nepecTaBnaioT 
cneflyiouj,MM o6pa30M: TpeTMM - b nepByio 
nocneflOBaTenbHyio rpynny, neTBepTbiM - bo 
BTopyio nocneflOBaTenbHyio rpynny, nepBblPi - b 
TpeTbio nocneflOBaTenbHyio rpynny m btopom - b 
neTBepTyio nocneflOBaTenbHyio rpynny. 
flBOMHHbie CMMBonbi neTBepTOM napannenbHOM 
rpynnbi nepecTaBnaioT cneflyiouj,MM o6pa30M: 

BTOpOM flBOMHHbIM CMMBOn - B nepByio 

nocneflOBaTenbHyio rpynny, TpeTMM - bo BTopyio 
nocneflOBaTenbHyio rpynny, neTBepTbiM - b 
TpeTbio nocneflOBaTenbHyio rpynny m nepBbiM - b 
neTBepTyio nocneflOBaTenbHyio rpynny. 

npMBefleHHbiM npMMep nepecTaHOBKM MMeeT 
aHanorMio c i^MicnMHecKMM cflBMroM. npM stom 
nepBaji napannenbHaa rpynna ocTaeTcn 6e3 

M3MeHeHMM, flBOMHHbie CMMBOnbl BTOpOM 

napannenbHOM rpynnbi i^MK/iMHecKM cflBMraiOT 

"BHM3" Ha OflMH flBOMHHbIM CMMBOn, flBOMHHbie 

CMMBonbi TpeTbeM napannenbHOM rpynnbi 

UjMICnMHeCKM CflBMraiOT "BHM3" Ha flBa flBOMHHblX 
CM M BOna, flBOMHHbie CMMBOnbl HeTBepTOH 

napannenbHOM rpynnbi i^MiuiMnecKM CflBMraiOT 

"BHM3" Ha TpM flBOMHHblX CMMBOna. 

OcyiflecTBnnioT nepecTaHOBKy flBOMHHbix 
CMMBonoB b nocneflOBaTenbHO-napannenbHOM 
naKeTe flBOMHHbix CMMBonoB opToroHanbHbix 

KOflOB TaKyiO >Ke, KaK M B MHCpOpMal^MOHHOM 

nocneflOBaTenbHO-napannenbHOM naKeTe 

flBOMHHblX CMMBOnOB (2e). 

CyMMMpyioT no MOflynio 2 Ka>Kflbif1 flBOMHHbIM 

CMMBOn MHCpOpMai^MOHHOrO 

nocneflOBaTenbHo-napannenbHoro naKeTa 

flBOMHHblX CMMBOnOB C COOTBeTCTByi01il,MM eMy 
flBOMHHbIM CMMBOnOM 

nocneflOBaTenbHo-napannenbHoro naKeTa 

flBOMHHblX CMMBOnOB OpTOTOHanbHblX KOflOB, 

o6pa3ya TaKMM o6pa30M 

nocneflOBaTenbHO-napannenbHbiM naKeT 

flBOMHHblX KOflMpOBaHHblX CMMBonoB ((pMT. 2>K). 

OcyiflecTBnaioT pacujMpeHMe abommhux 

KOflMpOBaHHblX CMMBOJIOB 

nocneflOBaTenbHo-napannenbHoro naKeTa 
nyTeM cyMMMpoBaHMfi no MOflynio 2 Ka>Kfloro 

flBOMHHOTO KOflMpOBaHHOTO CMMBona c 
OPTOTOHanbHblM KOflOM, Ha3HaneHHblM 

MHcpopMaUjMOHHOMy noTOKy nonb30BaTenfl, 

Ofjpa3y?1 TaKMM 06pa30M MHCpOpMai^MOHHblM 

nocneflOBaTenbHO-napannenbHbiM naKeT 

paCUJMpeHHblX flBOMHHblX CMMBOnOB ((pMT. 23). 



cpopMnpyioT neTbipe 
npocTp3HCTBeHHo-p33HeceHHbix KaHana 
nepeAann (cpMr. 2n). 

tJ>opMnpyioT nunoT-curHan flna Kax<noro 
npocTpaHCTBeHHo-pasHeceHHoro KaHajia 
nepeflann c nepnoflOM noBTopeHMH, KpaTHbiM 
flnnTenbHocTM naKeTa abomhhux cmmbojiob, 
npuneM Bee nunoT-curHanbi m pacwMPHiomMe 

KOflbl nOJlb30BaTejieM HBJWIOTCfl B3aMMHO 
OpTOrOHajlbHblMM. 

Ha3HanaioT KSOKppft nocneflOBaTejibHoM 
rpynne paciiinpeHHbix abomhhhx cmmbojiob 

MHCpOpMaLJMOHHOTO 

nocneflOBaTejibHO-napajinejibHoro naKeTa cbom 
npocTpaHCTBeHHo-pa3HeceHHbi^ KaHan. 
MoaynnpyioT m nepeAaioT nepe3 neTbipe 
npocTpaHCTBeHHo-paaHeceHHbix KaHanoB 
nepeAann oflHOBpeMeHHO bo BpeMeHM 
nocnefloBaTexibHbie rpynnbi paciunpeHHbix 
Abomhhux cmmbojiob TeKymero 

MHcpopMauyioHHoro 

nocjieAoBaTenbHo-napajinenbHoro naKeTa 
Kax<Horo MHCpopMau,MOHHoro noTOKa Ka)«floro 
nonb30BaTerifi m cooTBeTCTByiomMe 
nM/ioT-cumajibi. 

PaccMOTpuM cpur. 3-1 m cpur. 3-2, KOTopue 
mimocTpupyioT nocjieAOBaTejibHocTb onepau,MM 
cnoco6a Ha npMHMMaeMofi cTopoHe, b nacTHocTM 
oTpaxeHbi Te onepau,MM, KOTopbie Heo6xoflMMbi 
Ana noHHMaHHfl cyiflHocTM 3aflBJieHHoro 

M3o6peTeHMfl. 

Ha npneMHoR CTopoHe ocymecTBTiflioT 
npneM (cpur. 3-1 a) n fleMoflynnmno nepe/;aHHbix 
curHanoB (cpur. 3-16), cpopMKipya bxoahoCi 
cuman. 

<t>opMnpy(OT onopHbie CMmajibi 

(nunoT-curHsmbi m pacwMpsiioiAMPi koa ann 

KaXCflOrO MHCpopMaU,MOHHOrO nOTOKa ABOMHHblX 

cmmbojiob flaHHoro noTib30BaTeTifl Ha npneMHoCS 
crapoHe) aHanornHHO TOMy, KaK sto BbinojiHeHo 
Ha nepeflaiomeM CTopoHe (tpur. 3-1 B). 

OcyiAeCTBJlfllOT nOMCK H CMHXpOHM3aU,MK> 

Ka>Kfloro us N nepeflaHHbix nnjioT-curHanoB, 
onpeflejina TaKUM o6pa30M N npMHfiTbix 
BeKTopoB nnjioT-cumaxioB (cpur. 3-1 r). 

Buhmcjihiot KoppeJifmMK) BxoflHoro cw"Hana 
c pacwMpjiioiflMM KOflOM Ha nocneAOBaTejibHbix 
MHTepBanax flnnTeribHocTM abomhhoto cuMBOJia 
npMHMMaeMoro MHCpopMau,MOHHoro noTOKa (cpur. 
3-1fl), oopasyn nocneAOBaTejibHocTb BeKTopoB 
KoppenfluyiM K1 , K2, K3, K4 

nocjieflOBaTejibHOCTb BeicropoB Koppejuiu,MM 
K1, K2, K3, K4, ... pas6MBaiOT Ha 
nocjieflOBaTexibHbie naKeTbi no N BeicropoB 
KoppenfiL(HM (cpur. 3-1 e). 

YMHWKaioT nonapHO KaxcflbiB Beicrop 

K0ppejl51L(MM Ha BejlUHMHbl, 

KOMnneKCHC-conpjDKeHHbie npMHHTbiM BeiaopaM 
nnJioT-cumajioB {Pi ... P 4 ), m 6epyT peanbHyio 
nacTb KajKfloro nponsBefleHun, o6pa3yn TaKMM 
o6pasoM nocjieflOBaTejibHO-napaJiJiejibHbiCi 
naKeT KoacpcpMLtMeHTOB KoppeTmL\MM (cpur. 3-1 >k). 

OcymecTBjifliOT nepecTaHOBKy b 
napajiJiejibHbix rpynnax 
nocjieAoBaTeJibHo-napajiJieJibHoro naKeTa 

K03CpCpMU,M6HT0B KOppeJlflL(MM, OgpaTHyiO 

nepecTaHOBKe abomhhhx cmmbojiob 
MHcpopMamioHHoro 

nocneflOBaTejibHO-napajiJieJibHoro naKeTa Ha 
nepeflaiomeM CTopoHe (cpur. 3-23). 

cbopMnpyiOT 
nocjieflOBaTejibHO-napajiJieJibHbiM naKeT 

ABOMHHblX CMMBOJIOB OpTOTOHajlbHblX KOflOB, 
COOTBeTCTByiOlflMM 

nocjieflOBaTeJibHO-napajiJieJibHOMy naKeTy 



CMMBOJIOB OpTOTOHajlbHblX 

nepeflaiomeM CTopoHe, 
nocjieflOBaTejibHbix m 4 napajiJiejibHbix rpynn 

ABOMHHblX CMMBOJIOB OpTOTOHajlbHblX KOflOB 
(CpMT. 3M). 

BblHMCnfllOT KoppejifiL(Mio 

nocneflOBa Teji bH bix rpy n n 
nocjieflOBaTeJibHo-napajiJieJibHoro naKeTa 

KO3CpCpML(MeHT0B KOppejWL(MM C 

nocneflOBaTejibHbiMM rpynnaMM 
nocjieflOBaTeJibHo-napajiJieJibHoro naKeTa 

ABOMHHblX CMMBOJIOB OpTOTOHajlbHblX KOflOB, 

o6pa3ya napajiJieJibHbiM naKeT M3 4 mhtkmx 
peiueHMM (cpMr. 3-2k). 

OcymecTBjiHioT 
napajiJiejibHO-nocjieflOBaTejibHoe 
npeo6pa30BaHMe matkmx peiueHMM 
napaJiJiejibHoro naKeTa, cpopMMpya 
nocnefloBaTejibHbiM naKeT mhtkmx peiueHMM 

(CpMT. 3-2J1). 

riocjieflOBaTejibHbiM naKeT mhtkmx peujeHMM 
Mcnojib3yioT flnsi npMHSiTMn peiueHMM o 
nocjiefloBaTejibHOM MHCpopMaL(MOHHOM naKeTe 
Ha nepeflaiomeM CTopoHe (cpMr. 3m). 

3aHBnaeMbiM cnoco6 Ha nepeflaiomeM 
CTopoHe peajiM3yioT, Mcnojib3y$i ycTpoMCTBO 
nepeaa^M cMmana, 6jioK-cxeMa kotodoto 
npeflCTaBjieHa Ha cpMr. 4. 

YcTpoMCTBO nepeflaHM CMmajia Ann 
peaJiM3aL|MM 3anBJi5ieMoro cnoco6a b 
cooTBeTCTBMM c cpMr. 4 coAepxMT, HanpMMep, 
Ann M nojib30BaTeJieM M aHaJiorkiHHO 
ccpopMMpoBaHHbix BeTBeR nepeAa^M CMmana. 
Kaacflan BeTBb nepefla^n CMTHana coflep>KMT 
cneflyioiflMe 6jiokm. 

(fopMMpoBaTejib 
nocjiefloBaTeJibHo-napajiJieJibHoro naKeTa 

flBOMHHblX CMMBOJIOB 1, B KOTOpOM 
MHCpopMaL\MOHHblM nOTOK flBOMHHblX CMMBOJIOB 

pa36MBaioT Ha nocneflOBaTejibHbie 
MHCpopMaL(MOHHbie naKeTbi, ocym ecTBJlfl|OT 
nocJieAOBaTejibHO-napanjieJibHoe 
npeo6pa30BaHMe flBOMHHbix cmmbojiob, o6paayfl 
napajiJieJibHbiM naKeT M3 N abommhux cmmbojiob, 
noBTopnioT MHCpopMai^MOHHbiM napajiJieJibHbiM 
naKeT N pa3, o6pa3y5i MHCpopMai^MOHHbiM 
nocjieAOBaTejibHO-napajiJiejibHbiM naKeT M3 N 

ABOMHHblX CMMBOJIOB. 

Bjiok nepecTaHOBKM abomhhwx cmmbojiob 2, 
KOTopuM ocymecTBJineT nepecTaHOBKy 
ABOMHHbix cmmbojiob b napajiJiejibHbix rpynnax 

MHCpOpMaiAMOHHOrO 

nocjieAOBaTejibHO-napajijiejibHoro naKeTa. 

BJIOK CpOpMMpOBaHMH 

nocJieAOBaTeJibHo-napajiJieJibHoro naKeTa 

ABOMHHblX CMMBOJIOB OpTOTOHajlbHblX KOflOB 3. 

Bjiok nepecTaHOBKM flBOMHHbix cmmbojiob 

OpTOTOHajlbHblX KOflOB 4, KOTOpbIM 

ocymecTBnqeT nepecTaHOBKy flBOMHHbix 

CMMBOJIOB OpTOTOHajlbHblX KOflOB TaKyK) >Ke, KaK 
M B MHCpopMaL|MOHHOM 

nocjiefloBaTeJibHo-napajiJieJibHoM naKeTe 

flBOMHHblX CMMBOJIOB. 

nepBbiM 6jiok cyMMnpoBaHMfi no MOflynio 2 

5, B KOTOPOM CyMMMpyiOT no MOflyjIK) flBa 
Ka)KflblM ABOMHHbIM CMMBOJ1 MHCpOpMa^MOHHOTO 

nocjieAoBaTeJibHo-napajiJieJibHoro naKeTa 

ABOMHHblX CMMBOJIOB C COOTBeTCTBylOlAMM eMy 
ABOMHHbIM CMMBOJIOM 

nocjieAOBaTeJibHo-napajiJieJibHoro naKeTa 

ABOMHHblX CMMBOJIOB OpTOTOHajlbHblX KOAOB, 

o6pa3yn tbkmm o6pasoM 

nocjieAOBaTejibHO-napaJiJiejibHbiM naKeT 

ABOMHHblX KOAMpOBaHHblX CMMBOJIOB. 

<PyH^MOHajibHO 6JIOKM 1, 2, 3, 4 m 5 mo>kho 
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peeuiM30BaTb, Hanpniwep, Ha mmkpoSBM. 

TeHeparop pacujMpnioiflero opraroHanbHoro 
KOfla 6, KOTopwfi cpopMMpyeT paciUMpflioiflMM 
opToroHanbHbifl KOfl MHCpopMai^noHHoro noTOKa 
nojib30BaTena 

BTopoSi 6hok cyMMnpoBaHMfl no MOflynio 2 7, 
b KOTopoM ocymecTBJinioT pacujupeHne 

flBOMHHblX KOflMpOBaHHblX CMMBOHOB 

nocneaoBaTenbHo-napannenbHoro naKeTa 
nyTeM cyMMnpoBaHun no Moaynio flBa Ka>Kfloro 

flBOMHHOTO KOflMpOBaHHOTO CMMBOJia c 
OpTOrOHanbHbIM KOflOM, Ha3HaMeHHblM 

MHCpopMai^noHHOMy noraicy nonb30BaTenfl, 
06pa3yfl T3KMM o6pa30M MHCpopiwamioHHbiPi 
nocjieflOBaTe/ibHo-napannenbHbiR naKeT 
pacujupeHHbix flBOMHHbix CMMBonoB. BTopoH 
6hok cyMMnpoBaHMfl no MOflynio 2 7 pa6oTaeT 
Ha 6onee bucokom HacTOTe oTHOCMTenbHo 
nepBoro 6noKa cyMMnpoBaHMfl no Moaynio 2 5. 
flanee ycTpoBcTBO nepefla^n carHana b 

COOTBeTCTBMM C CpMr. 4 COflep)KMT 0J10K 

cpopMnpoBaHMfi nunoT-cwHanoB 8, N 
MOfly/WTopoB 9-1 - 9-N m N aHTeHH 10-1 - 10-N. 

Bhok cpopMnpoBaHun nunoT-CMmanoB 8 
cpopMnpyeT nunoT-curHan ana Ka>Kfloro 
npocTpaHCTBeHHo-pa3HeceHHoro xaHana 
nepeflaHM c nepnoflOM noBTopeHMfl, KpaTHbiM 
AnnTe/ibHOCTM naKeTa abommhux CMMBonoB, 
npunewi Bee nunoT-cMmanbi m paciuupflioiflvie 
KOflbi norib30BaTeneM smnflioTCfl B3anMHO 

opTorOHanbHblMM. 

Mofly/lflTOpbl 9-1 - 9-N, B KOTOpblX 

MoaynMpyioT nocneflOBaTenbHbie rpynpbi 

paCLUMpeHHblX flB0M4HblX CMMBO/lOB Ka>KflOrO 

MHCfeopMamioHHoro noTOKa Ka>Knoro 
no/ib30BaTenfi m cooTBeTCTByioiUKie 
nunoT-curHanbi. 

AHTeHHbi 10-1 - 10-N ana nepeflann 
nocneflOBaTenbHbix rpynn paciiinpeHH|bix 
flBOM^Hbix CMMBonoB Ka>Kfloro 

MHCpopMaL^noHHoro noTOKa Ka>woro 
nonb30BaTena n cooTBeTCTByioinMX 
nunoT-curHanoB. 

Yctpomctbo npneivia cumana ana 
peanM3aL(MM 3anBnaeMoro cnocooa b 
COOTBeTCTBMM c cfiMr. 5 coflepjKMT cneflyioiUMe 

6/10KM. 

AHTeHHy 11 flfifl npMeMa BxoflHoro CMmana. 

fleMOflyn^Top 12 ana aeMoaynamiM 
npMHAToro CMmana. 

KoppenaTop 13 BbNMcnaeT KoppenanMio 
BxoflHoro CMrHana c paciuMpaioiflMM koaom 
MHtfcopMaLjMOHHoro noTOKa nonb30BaTenfl. 

KoppenflTopbi 14-1 - 14-N BbiHMOWiOT 
KoppenflijMio BxoflHoro CMnnana c 
nnJioT-CMTHanaMM 

npocTpaHCTBeHHO-pa3HeceHHbix KaHanoB 1 - N 

COOTBeTCTBeHHO. 

TeHepaTopbi onopHbix CMmanoB 16 
npeflHa3HaMeHbi flna cpopMMpoBaHMfl 
paciUMpflKiinero KOfla MHtfcopviauMOHHoro noTOKa 
nojib30BaTejw m nunoT-CMrHanoB 
npocTpaHCTBeHHo-pa3HeceHHbix KaHanoB. 

npneMHMK noMCKa 1 5 ocymecTB/ifleT noMCK m 

BpeMeHHyiO CMHXpOHM3al^MIO Ka>KflOro M3 N 

nepeflaHHbix nMnoT-CMmanoB. 

0opMMpoBaTenb nocneaoBaTenu-ioro naKeTa 
BeKTopoB KoppennL(MM 17 pa36MBaeT 
nocneaoBaTeribHOCTb BeiaopoB Koppenj^MM Ha 
Bbixofle 6noKa 13 Ha nocneflOBaTenbHbie 
naKeTbi no N BeicropoB KoppenHi^M. 

OopMMpoBaTenb 
nocneflOBaTenbHo-napannenbHoro naKeTa 

KOSCpCpMlJMeHTOB KOppenflUMM 18, B KOTOpOM 

yMHOKatOT nonapHo kedkhnm Beiaop KoppenanMM 



nocneflOBaTenbHoro naKeTa BeiaopoB 
Koppenni^MM Ha BenMHMHbi, 

KOMnneKCHO-conpn>KeHHbie BeiaopaM 
nunoT-CMrHanoB, m 6epyT peanbHyio nacTb 
Ka>Kaoro npoM3BefleHM5i, o6pa3yn t3kmm 
o6pa30M nocneflOBaTenbHO-napannenbHbiM 
naKeT KoattxfcMijMeHTOB KoppennuMM. 

BnOK nepeCTaHOBKM K03CpCpML\MeHTOB 

KoppennmiM 20 ocymecTBTifleT nepecTaHOBKy b 
napannenbHbix rpynnax 
nocneflOBaTenbHo-napannenbHoro naKeTa 
KO3cp4)ML^MeHT0B KoppennijMM, o6paTHyio 
nepecTaHOBKe flBOMHHbix CMMBonoB 
MHtfcopMamioHHoro 

nocneflOBaTenbHo-napannenbHoro naKeTa Ha 
nepeaaioiaeM cTopoHe. 

tt>opMnpoBaTenb 
nocneaoBaTenbHo-napannenbHoro naKeTa 

flBOMMHblX CMMBOnOB OpTOTOHanbHblX KOflOB 21 

t})opMMpyeT nocneflOBaTenbHO-napannenbHbiM 
naKeT flBOMMHbix CMMBonoB opToroHanbHbix 

KOflOB, COOTBeTCTByiOiaMM 

nocneflOBaTenbHo-napannenbHOMy naKeTy 

flBOMMHblX CMMBOnOB OpTOrOHanbHblX KOflOB Ha 

nepeflaiomeM CTopoHe. 

B 6noKe Koppen«L(MM 22 BbNMcnuioT 
Koppen^miio nocneflOBaTenbHbix rpynn 
nocneflOBaTenbHo-napannenbHoro naKeTa 

KOGCpCpMl^MeHTOB KOppenS^MM C 

nocneflOBaTenbHbiMM rpynnaMM 
nocneflOBaTenbHo-napannenbHoro naKeTa 
aBOMMHbix CMMBonoB opToroHanbHbix KoaoB, 
o6pa3yn napannenbHbiii naKeT ms N mhtkhx 
peiueHMM, cooTBeTCTBymiaMX N abomhhhm 
cuMBonaM napannenbHoro MHCpopMai^MOHHoro 
naKeTa Ha nepeaaiomeM CTopoHe. 

BnoK napannenbHO-nocneaoBaTenbHoro 
npeo6pa30BaHMfl 23 ocymecTBnneT 
napannenbHO-nocneflOBaTenbHoe 
npeo6pa30BaHMe mstkmx peiueHMM 
napannenbHoro naKeTa, cpopMupyeT 
nocnefloBaTenbHbiM naKeT matrmx pemeHMM, 
KOTOpbiM Mcnonb3yiOT flnn npMH^TMn peiueHMfl 
06 McxoflHOM nocneflOBaTenbHOM 

MHcfiopMai^MOHHOM naKeTe na nepeaaioiflePi 
CTopoHe. 

ctyHKi^MOHanbHo 6noKM 17, 18, 20, 22 m 23 
mo>kho peanM30BaTb, HanpMMep, Ha mmkpo3BM. 

BnOK npMHflTMfl peiLieHMH 24 Ha OCHOBaHMM 

nonyneHHoro nocneflOBaTenbHoro naKeTa 
mhtkmx peiueHMM npMHMMaeT peiueHMe 06 
hcxoahom nocneflOBaTenbHOM 
MHCfiopMannoHHOM naKeTe Ha nepeaaioifleM 
CTopoHe. 

Ha cpur. 6, 7, 8 npMBefleHbi pe3ynbTaTbi 
cpaBHeHMJi anropMTMOB opToroHanbHOM 
pa3HeceHHOM nepefla^M npoTOTMna m 
3aHBnneMoro TexHu^ecKoro peuueHMa, 
nonyneHHbie nyTeM KOMnbioTepHoro 
MOflenMpoBaHMS. 

Ha cpur. 6 npMBefleHbi KpMBbie 6mtobom 
BeponTHOCTM ooim6km nepefl fleKOflepoM 
BMTep6n, rfle A - anropMTM oproroHanbHOM 
pa3HeceHHOM nepefla^n (npoTOTun [2]), B - 
anropMTM opToroHanbHOM pa3HeceHHOM 
nepeaaHM no 3aflBnneMOMy cnoco6y. 

Pe3ynbTaTbi cpaBHeHMn anropMTMOB 
3anBnfleMoro cnoco6a n npoTOTMna npMBefleHbi 
npM Mcnonb30BaHMM mx b npfiMOM KaHane 

COTOBOM CMCTeMbl paaMOCBfl3M C KOflOBbIM 

pa3fleneHMeM KaHanoB no CTaHflapTy IS-95 [5, 

CTaHflapT COBMeCTMMOCTM nOflBMJKHOM M 
6a30BOM CTaHl^MM flnfl flByXpe>KMMHblX COTOBblX 

aiMpoKononocHbix CMcreM c pacujMpeHMeM 
cneKTpa TIA/TIA/IS-9&-A, may 1995. 
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Telecommunications Industry Association] Ana 
cneflyiomux napaMeTpoB cucTeMbi: flBe aHTeHUbi 
Ha 6a30Bo8 CTaHu,nn, crapocTb nepeflann 
MHdpopMaL^MM 9600 k6/c, KaHan c 6enbiM uiyMDM 
m nnocKMMM paneeBCKHMM 3aMMpaHMHMM c 
nacTOTovi 77 ru. 

AHanM3 KpMBbix Ha cpur. 6 noKa3biBaeT, >-to 
npn pa3HeceHHo^ nepeAane nepe3 flBe aHTeH hu 
3ajiBJiJieMbiR cnoco6 wvieeT nyHiune 
xapaiaepMCTMim no cpaBHeHwo c npoTOTunoM 

BepojiTHocTb oujm6km 10% ABnaeTCfl 

pa60HMM ypOBHeM BepOflTHOCTH OUJM6KM flO 

fleraflepa BnTep6n aHann3npyeMoH cucTei/ibi 

CBH3M. flnfl yKa3aHHOfi BepOflTHOCTKI OLUM6KH 

Bbinrpbiuj 3a?mnHeMoro cnoco6a no cpaBHeHiiio 
c npoToTunoM cocTaBnaeT npuMepHo 2 flB. 

Ha cpur. 7 npuBefleHbi KpuBbie Bepo?iTHOc|™ 
cppetfMOBoH owm6kh cpaBHMBaeMbix 
anropMTMOB pa3HeceHHofi nepeflann-npneMa. 

1/13 cpur. 7 BMflHO, hto 3a$iBnfleMbifl cnoco6 
no cpaBHeHwo c npoTOTunoM oonaflaeT 
nyniuMMM xapaiaepucTHKaMM. flna paoonero 

ypOBHfl CppeMMOBOfl BepOflTHOCTM OWM6KM 1% 

Bbinrpbiiu 3aflBnfleMoro cnoco6a no cpaBHeHiNio 
c npoTOTunoM paBeH npuMepHo 3 flB. 

Ha cpur. 8 npuBefleHbi KpuBbie 6nTOBofl 
Bepo^THOCTM oium6km nocne fleKOflepa BnTepj6u 
cpaBHMBaeMbix anropMTMOB pa3HeceHHofl 
nepeflaHM-npneMa. 

H3 CpMr. 8 BMflHO, HTO 3aflBnfleMblfl c 

no cpaBHeHMKD c npoTOTunoM TaioKe o6na 
nynwHMH xapaiaepucTHKaMM. Ana pa6onel- 
ypoBHa Bepo«THOcTM 6kitoboH oujm6km no>~ 
fleKOflepa BnTep6n 0,1% Bbiur 
3aaBnfleMoro cnoco6a no cpaBHeHMto 
npoTOTunoM npeBbiiuaeT 2 flB. 

B pe3yjibTaie npoBefleHHoro cpaBHeHidf 
3aflBnaeMoro cnocooa opToroHanbHofl 
pa3HeceHH0R nepefla^n-npnervia cHmana 
coTOBOfl cucTeMe paflnocB«3M c kc 
pa3fleneHneM KaHanoB c npoTOTunoM m 

M3BeCTHblMM TexHMHeCKMMM peweHHHMM mo^v 

cflenaTb BbiBOfl o tom, hto 3aflBnaeMbifl cnoc 
oonaflaeT cymecTBeHHbiM npenrviymecTBOM, T3K 
KaK no3Bo/iaeT oflHOBpeMeHHO bo apervieHU 
nepeflaTb nepe3 Bee 

npocTpaHCTBeHHo-pa3HeceHHbie KaHanbi 
nepeflaHM oamh m tot xe nHdpopMau,noHHbifl 

nOTOK flBOMHHblX CMMBOTIOB. llpU 3TjOM 

MHCpopM3L|MOHHbie noTOKM, nepeflaHHbie nepe3 
pa3Hbie npccTpaHCTBeHHo-pa3HeceHHbie 
KaHanbi, npn npnenie He co3flaioT norviex flpyr 
flpyry, HecMOTpa Ha to, hto ana nepeflann 

MHCpOpMaUMKI B Ka>KflOM 

npocTpaHCTBeHHo-pa3HeceHHOM KaHane 
Mcnonb3yeTcn oamh m tot we paciunpnioiniiM 
opToroHaiibHbiPi KOfl. B pe3ynbTaTe, flawe, Korfla 
M3-3a 3aMMpaHM^ CMman nponaflaeT bo Bcex 
npocTpaHCTBeHHc-pasHeceHHbix KaHanax, KpoW 
oflHoro, He nponcxoflMT noTepn MHdpopMauJun, 
nocKonbKy nepe3 KawdbiPi 

npocTpaHCTBeHHc-pa3HeceHHbi^ KaHan 
MHCpopMauMOHHbifi noTOK nepeflaeTCJi 
nonHOCTbio. Pa3HeceHHoe o6i>eflMHeHMe 
MHCpopMai^MOHHoro noTOKa, nepeflaHHoro nepe3 
npocTpaHCTBeHHo-pa3HeceHHbie KaHanbi c 

He3aBMCMMblMM 3aMMpaHMflMK1, n03B0TlfieT T3KMM 
06pa30M 3Ha4MTej1bHO yMeHblUMTb BepORTHOpTb 

oium6km npn npnervie MHCpopMai^nn 6ea 
yBenMHeHMJi oTHOiueHun cuman/iuyM Ha Bxofle 
npneMHMKa. nonyHeHHbiM Bbinrpbiin b 
noMexoy cto^h m boctm npuBOflUT k yBennneHnio 

eMKOCTM CMCTeMbl CBJ13M. 

3anBTJieMoe TexHunecKoe peiueHne, nocne 
noflann 3amm Ha H3o6peTeHne b OeflepanbHbi^ 



MHCTMTyT npOMbllUneHHoR CO6CTBeHH0CTM 

Poccmm, 6yfleT npeflno>KeHO EBponeHcKOMy 
HHCTMTyTy CTaHflapTM3aL|MM b Ka^ecTBe 
npeflnoJKeHMSi k npoeiay CTaHflapTa UMTS. 

(DopMyna M3o6peTeHnn: 

Cnoco6 opraroHanbHoM pasHe 
nepeflann-npneMa curHana b cotoboW c 
CBH3M c KOflOBbiM pa3fleneHneM KaHanoB, 
saK/iKwaiomMRcfl b tom, hto Ha nepeflaioifled 
cropoHe Ka)KflOMy MHCpopMaL^MOHHOMy noTOKy 
ABonMHbix cMMBonoB Ka>Kfloro nonb30BaTenji 
Ha3Hanai0T paciunpfliomnCi opToroHanbHbiC* koa, 

CpOpMMpyiOT N np0CTpaHCTBeHH0-pa3HeC6HHblX 

KaHanoB nepeaann, o>opMnpyK5T nunoT-curHan 
flna Ka)«floro npocTpaHCTBeHHo-pa3HeceHHoro 
KaHana nepeflann, npuneM Bee nunoT-cumanbi m 
pacujupsiioiflMecfl KOflbi norib30BaTeneC1 

flBJIfllOTCfl B33MMHO opTOrOHanbHblMM, Ha 

npneMHoH cropoHe ocyiflecTBnjiioT npneM m 
fleMoflynflL^nio nepeaaHHbix curHanoB, 
cpopMnpya BxoflHoR curHan, cpopMnpywT 
nunoT-curHaribi m paciunpfliomnticfl koa flna 
Kaxcfloro MHCpopMaL^noHHoro noTOKa abouhhux 
CMMBonoB flaHHoro nonb30BaTena Ha npneMHoR 
cropoHe aHanorn4HO to My, KaK sto BbinoriHeHo 
Ha nepeflaioifleR CTopoHe, ocyiflecTBnsiwT noncK 
m CMHxpoHH3ai4Mio Kaxcfloro M3 N nepeflaHHbix 
nunoT-curHanoB, onpeflennn TaKMM o6pa30M N 

nPMHflTblX BeKTOpOB nMTIOT-CMrHajlOB, 

BbNuonaioT KoppensiL^Mio BxoAHoro cumana c 
pacujupaioiflMM koaom Ha nocneAOBaTenbHbix 
nHTepBanax flnnTenbHocTM flBOUHHoro CMMBona 
npuHMMaeMoro MHCpopMai^noHHoro noTOKa, 
o6pa3yn nocneflOBaTeribHOCTb BeiaopoB 

KOpperifll^MM, OTTIMHaiOlflMPiCfl TeM, hto Ha 

nepeflaiomeii cropoHe Ka)KflbiR 

MHCpOpMai^MOHHblR nOTOK flBOMHHblX CMMB0J10B 

pa36nBaioT Ha nocneflOBaTeribHbie 

HHCpopMannoHHbie naKeTbi no N 
nocneAOBaTenbHO pacnono>KeHHbix flBOUHHbix 

CMMBOnOB B Ka>KflOM, OCyifleCTBJISllOT 

nocneflOBaTejibHO-napannenbHoe 
npeo6pa30BaHne flBonnHbix cmmbohob b KaxcflOM 
nocneAOBaTenbHOM MHCpopMamioHHOM naKeTe, 
o6pa3yn MHCpopMaL(MOHHbiM napannenbHbiPi 
naKeT H3 N abouhhwx cmmbohob, noBTopnioT 
MHCpopMamioHHbiPi napannenbHbifi naKeT N pa3, 
o6pa3ya, TaKMM o6pa30M, nHcpopMam^oHHbiPi 
nocneAOBaTenbHO-napanneribHbiM naKeT, 
KOTopwB coAep>KMT N napanneribHbix m N 
nocneAOBaTenbHbix rpynn ABOMHHbix CMMBonoB 
Ha MHTepBane flnnTenbHOCTM 

nocneflOBaTenbHoro MHCpopMau,noHHoro naKeTa, 
Ann KaxwM nocneflOBaTenbHOM rpynnbi 
HH(popMamioHHoro 

nocneAoBaTenbHo-napannenbHoro naKeTa 

ABOMHHblX CMMBOnOB CpOpMMpyiOT 

opToroHanbHbiM koa H3 N abomhhwx CMMBonoB, 
o6pa3yn, tbkum o6pa30M, 

nocneAOBaTenbHO-napannenbHbiti naKeT 
ABOUHHblX CMMBOnOB opToroHanbHbix koaob, 
KOTopbiB coAep>KMT N napannenbHbix m N 
nocneAOBaTenbHbix rpynn ABOMHHbix CMMBonoB 
opToroHanbHbix koaob, ocyiflecTBnnioT 
nepecTaHOBKy ABOMHHbix CMMBonoB b 
napannenbHbix rpynnax nHcpopMai^MOHHoro 
nocneAoBaTenbHo-napannenbHoro naKeTa TaK, 

HT06bl ABOMHHbie CMMBOnbl Ka>KflOB 

nocneAOBaTenbHO^ rpynnbi He noBTopanncb, 
ocyiflecTBnsiioT nepecTaHOBKy abouhhux 
CMMBonoB b nocneAOBaTenbHO-napannenbHOM 
naKeTe ABOMHHbix CMMBonoB opToroHanbHbix 
koaob, TaKyio >Ke, KaK m B HHdpOpMal^MOHHOM 
nocneAOBaTenbHO-napannenbHOM naKeTe 
ABOMHHbix CMMBonoB, cyMMnpyioT no MOAynio 2 
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on 



Ka>KHblM ABOMHHbIM CMMBOJ1 MHCpOpMaUMOHHOTO 

nooneflOBaTenbHo-napannenbHoro naKeTa 
ABOMHHbix cmmbohob c oooTBeTCTByioinMM eMy 

ABOMHHbIM CMMBOJIOM 

nooneflOBaTenbHo-napannenbHoro naKeTa 

ABOMHHblX CMMBOJIOB OpTOrOHanbHblX KOAOB, 
06pa3yfl, T3KMM 06pa30M, 

nocneflOBaTenbHo-napannenbHbiH naKeT 

ABOMHHblX KOflMpOBaHHblX CMMBOHOB, 

ocyiL(ecTanflK5T paciunpeHne abomhhux 

KOflMpOBaHHblX Cl/IMBOJIOB 

nooneflOBaTenbHo-napajinenbHoro naKeTa 
nyTeM cyMMnpoBaHun no MOAyJiio 2 Ka>KAoro 

ABOMHHOro KOAHpOBaHHOTO CMMBOJia c 

oproroHanbHbiM koaom, Ha3HaneHHbiM 
nHcpopMai^MOHHOMy noTOKy nonb30BaTe/ifi, 
o6pa3ya, TaKMM o6pa30M, MHCpopMauMOHHbiR 
nocneAOBaTejibHo-napannejibHbiH naKeT 
pacujupeHHbix abomhhnx cmmbojiob, 
nunoT-curHan ppa kedkaoto 

npooTpaHCTBeHHo-pasHeceHHoro KaHana 
nepeAaMM cpopMnpyioT c nepnoAoM noBTopeHMfl, 
KpaTHbiM flnnTenbHOCTM naKeTa abomhhhx 

CMMBOJIOB, Ha3Ha4aK)T K3)KA0tf 

nocneAOBaTenbHOM rpynne pacujupeHHbix 

ABOMHHblX CMMBOJIOB MHCf)OpMall,MOHHOrO 

nocJieAOBaTejibHo-napanjiejibHoro naKeTa cbom 
npocTpaHCTBeHHo-pa3HeceHHbiM KaHan, 
MOAyJiMpyioT m nepeAaioT nepe3 N 
npocTpaHCTBeHHo-pa3HeceHHbix KaHanoB 
nepeAaHM oAHOBpeMeHHO bo BpeMeHM 
nocfieAOBaTejibHbie rpynnu pacujMpeHHbix 

ABOMHHblX CMMBOJIOB K3)KflOro 

MHCpopMau,MOHHoro noTOKa Ka)Kfloro 
nojib30BaTejisi m cooTBeTCTByK>iu,ne 
nMjioT-cMrHanbi, Ha npMeMHOM cropoHe 
nocneAOBaTejibHocTb BeiaopoB Koppenfm,MM 
pa36MBaioT Ha nocfieAOBaTejibHbie naKeTbi no N 

BSKTOpOB KOppeJlflU,MM, yMHO)KaKPT KaXAblfl 



BeKTOp KOppejl5HJ,MM Ha BejlMHMHbl, 

KOMnneKCHO-conp5i>KeHHbie npMH^TbiM BeiaopaM 
nMJioT-CMmanoB, m 6epyT peanbHyio nacTb 
Kaworo npoM3B©A©HMfl, o6pa3yn, TaKMM 
o6pasoM, nocjieAOBaTeJibHo-napajiJienbHbiM 

naKeT K03C})CpMU 1 MeHTOB KOppeJ151lJ,MM, 

ocymecTBJinioT nepecTaHOBKy b napannenbHbix 
rpynnax nocneAOBaTejibHo-napanjiejibHoro 
naKeTa K03cf)cpMU,MeHT0B Koppenflu,MM, o6paTHyio 
nepecTaHOBKe ABOMHHbix cmmbojiob 

MH0opMaiJ,MOHHOrO 

nocjieAOBaTenbHO-napanjiejibHoro naKeTa Ha 
nepeAaiomefl cropoHe, cfrapMMpyioT 
nocneAOBaTejibHo-napajuieJibHbiM naKeT 

ABOMHHblX CMMBOJIOB OpTOrOHanbHblX KOAOB, 
COOTBeTCTBytOLJ4MM 

nocneAOBaTejibHo-napanjieJibHOMy naKeTy 

CMMBOJIOB OpTOrOHanbHblX KOAOB Ha 

nepeAaiouj.eM CTopoHe m coAep>Kaiij 1 MM N 
nocneAOBaTejibHbix m N napanjiejibHbix rpynn 

ABOMHHblX CMMBOJIOB OpTOrOHanbHblX KOAOB, 

BbiHMcnaioT KoppenauMio nocneAOBaTenbHbix 
rpynn nocneAOBaTejibHo-napannenbHoro naKeTa 

K03Cf)CpMU,MeHT0B K0ppeJlflU,MM C 

nocneAOBaTenbHbiMM rpynnaMM 
nocjieAOBaTeJibHo-napannenbHoro naKeTa 
cmmbojiob opToroHanbHbix koaob, o6pa3ya 
napajiJienbHbiM na*eT M3 N mhtkmx peujeHMM, 

COOTBeTCTByiOLAMX N ABOMHHbIM CMMB0J13M 

napannenbHoro MHCpopMau,MOHHoro naKeTa Ha 
nepeAaiomefl CTopoHe, ocymecTBJiHioT 
napannejibHo-nocjieAOBaTenbHoe 
npeo6pa30BaHMe mhi-kmx peujeHMM 
napajuieJibHoro naKeTa, abopMMpyn 
nocneAOBaTejibHbiM naKeT mhtkmx peujeHMM, 
KOTopbiM Mcnojib3yioT Ana npMHHTUH peiueHMfl 
06 mcxoahom nocneAOBaTejibHOM 

MHcf)opMau,MOHHOM naKeTe Ha nepeAaiom.eM 

CTOpOHe. 
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